Saccharomyces cerevisiae Na+/H+ antiporter Nha1p associates with lipid rafts and requires sphingolipid for stable localization to the plasma membrane.
The plasma membrane-type Na+/H+ antiporter Nha1p from budding yeast plays an important role in intracellular Na+ and pH homeostasis by mediating the exchange of Na+ for H+ across the plasma membrane. However, the mechanism of intracellular targeting of Nha1p to the plasma membrane remains unknown. Here, we found that Nha1p exists predominantly in detergent-resistant membrane fractions (DRMs) following density gradient centrifugation. When ergosterol was extracted from membranes, Nha1p was transferred to a detergent-soluble fraction, suggesting that Nha1p associates with ergosterol-containing DRMs, also known as lipid rafts. Density gradient centrifugation of cell extracts of yeast mutants that were defective in different stages of the secretory pathway revealed that, unlike previously identified raft proteins, the association of Nha1p with DRMs occurs mainly at the plasma membrane. In lcb1-100 cells, which are temperature-sensitive for sphingolipid synthesis, newly synthesized Nha1p failed to localize to the plasma membrane at the non-permissive temperature. Rather, Nha1p was distributed in an intracellular punctate pattern. The addition of phytosphingosine or the inhibition of endocytosis in lcb1-100 cells restored the targeting of Nha1p to the plasma membrane. The results of the current study suggest that sphingolipids are required for the stable localization of Nha1p to the plasma membrane.